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PRESENT SITUATION OF RICE DOUBLE CRC>PPING 
IN THE MUDA IRRIGATION AREA, MALAYSlt-\ 

ABSTRACT 
l'he l\1uda area \\Thich coYers 96.000 ha is !\Ialaysia's largest dout,1t~ cropplng regivn, 

accounting for :34Jt: of the nation'~ irrigated rice area. f)ouble cropping vvhkJ·1 iritro<lu~~ed 
in 1970, \\;,s readily adopted by ,he re!):ion's formers, and technologk::1[ :,,is . .1r,cei• ln,\·e bu'r, 
rapid by Malaysian standards. The region\ agriculture is heaYily n11,d1ani~ecl in the ca,,e ot 
tillage and harvesting \vhile the labor~saYing techniqut' of direct seeding ha'-; spread rot);({; thf: 
area. 

'Tht~ periocl Lif high yields rxceetling 4,S t /ha in 1979-Xl was follov~'(-'d hy ~, ... :ri(H.i:,; problen1'.~; 
0£ pest and di~t'ase infestation resulting in yield decline tn 3.1-3.2 t,'h:-; ~n JJi:·t!-"iq Pr(;hlen1:,, 
also include the proper scheduling of irriga1ion and fann operations u raitt ; he .r;:-i.xl1nun: 
cropping intensity cornpared to the l 73 1l:f1 currently being achit:\'ed. ']\, o\·etcq•ne 1 hf~ 
inadequacy uf the present infrastructure \Yith a canal density of 'Jrdr J_(,: n1,'}1c1, d 11t:\\' 

construction program to increase the density to '.fi miha has be:n imtiated. Thi~ unclcrtaking 
Vlill result in a significant irnprovement of the v,;ater rnanagernent canabil]ty ;~! the field lf\'e! 
and will be the basis of improved producti,,ity in the future. Equalt impur,ani for cn,pping 
stability ;md yield growth are the irnprovernfnt of the technique~ of dircn Sl't~i!1g cull unc and 
large scale 111anagernent of rice pest:S and diseases, 

Background to double cropping in the Muda area 

The l\foda area is rhe largest of Malaysia's irrigated rice areas, and ,vi1.h aLiout 96,000 hc1 it 
accounts for 34'lf, of the country"s 284,000 ha presently under double cropping. Double cropping 
is a comparatively recent phenomenon in the area's agricultural history, as ir wa,; introduced 
only in 1970 after the completion of irrigation facilities, prior to \vhich only rainfed singk 
cropping had been possible. 

The objective of the introduction of double cropping was two-luU. First. it wa~ set·n as ,1 
means of increasing Malaysia's production of rice, the staple food of the popuiatiun. for which 
the country had traditionallv been heavily dependent on imports, (a foud security obiedivel. 
second, the objective was to increast' farmers' income in a historically pour region of the 
country. (rural development objective). 

Since its introduction in 1970 the spread of double cropping technob.1,.1y has been rapid. By 
1975 about 90% of the area, which is the limit of irrigable area, was under a second crop 
annually, along ,vith the universal adoption of short term rice varieties, increased u,;e of 
fertilizers and agro-chemicals and significant advances in farm mechanization and labor s,:n-ing 
techniques in farm operations. 

The historical record of the annual cropped area and yield per hectare i:; shown in Fig l 
Paddy yield averaged 3.1-3.3 t/ha during the single cropping period prior to 1970 and even 
during this period improved short term rice varieties such as Mahsuri and Malinja were widely 
planted, and the usage of inorganic fertilizers was already common. Tlw introduction of double 
cropping in 1970 together with the shift to improved rice varieties especially Jl<,5 and ihe 
introduction of a government-sponsored credit program for the purchase of fertilizers and agro, 
chemicals resulted in significant yield improvements rn 3.6 and ;l.7 tlha in 1970, and over .:J t/ha 

"' Head. Planning and Evaluation Section. Muda :\gricult ural lkveloµmen! Authority. Aior Set ar. Ke<lc1h. 
Malaysia. 
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Fig. l Record of paddy yield and annual cropped area in Muda. 

[ZJ!hY roff) season vieldc:JWet 1m,1in, season \idd 
~----4 Annual area cropped 

[HM>, 
! 
i 

in the following years. By 197!, the Muda area had almost achievt>d its maxinrnm double 
cropping capacity and the annual rice production more th,rn doub!Pd from about 323,000 1011s 

per annum prior to 1970, to 770.000 tons in 1975. mainly as a result of double cropping. 
Instability in double cropping was fiLst expt"rienced m 1978 when the entire dry si!asnn crop 
was cancelled owing to low water ;.;torage. followed by a period of high yields after 1979 
consistently in excess of 4.3 t/ha owing to a national free fertilizer scheme. However, the last 
few years since ] 982 han:; shown both lmv yields due to pest and disease infestation as well as 
declining cropping intensity. and the solution to these problnns is most important for 
stabilizing and increa:-ing production in the Muda ;,rea 

Status of irrigation infrastructure for double cropping 

Although the Muda area has had a generally successful record of double cropping, the levfl 
of irrigation infrastructure provided at the farm level is considered to be inadequate to support 
modern agricultural technology which emphasizes proper on-farm water m,magement. Under 
the original construction program completed in I he early 1970s. the design of water distribution 
and drainage systems, based on standards prevailing in Malaysia at that time, involn:d widely­
spaced irrigation and drainage canals serving irrigation blocks of about 800 ha, each and 
400-500 farmers. Irrigation is effected by field-to-field flo()ding from canals over distances of 
1.200 m to L.000 m. Overall canal density averages 10 m 1ha ,vith only about 10% of farm lots 
with direct access IP an irrigation canal. Further, although the Muda area is extreme!:, flat at 
tlw macro-level. the micro-topography is quite Yariable with high grounds interspersed with 
natur;.1! depressions leading to uncn:n distribution of \Vater within each irrigation block of 
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3J Inabili:~· ct farn1er:~ to atternpt µroper vv,Ht·r n1an?gen1t.~r1t: ;:,tc> .. xn-ding re crop needs 
,t) '\Vastage of \Vater a:,; he tarn1ers ter:;,,:,\ \Vair fr1r \\--hole block to bt:: :irrigated bei'cn\ 

co1nrne:nc1r1g farn1 uperations. 
fi) VV.idt staggering· of planting acti ,-ities aniong farmers and poor LtdJierence to the d•Juble 

cro;.ii)ing schedl't(" This accounts for the v. ater wastage proh:em o:~ , :,e irrigati,Hi •,;1pply 
1;,r 1 he ,\' hot,, block has 10 be marntained irrespecti,e of individuai field water req um ,11en r. 

(1) Poor dr ,,inage with '>Vat er-logged soil d,nditions throu1.;l,out the year in cow-:1derable p;u :f: 
ni t be .m'a causing difficulties for t b,' trafficabili1y of farm machinvt y uwing lo die 
detenrlrninn in the it:~td hearing u:D,Hi1:1 of rhe snil caused by permanent floodm.c;. 
k order to everu,rne the exi,,ting infras•rn1...Hlfe inadequacies a program ,,f teniary 

de,e!up;r1em was begun in 1979 and by 1987, ?5,000 ha or ah:rnt '.,!6% ,.,f rht Muda are;_, w1\! be 
prcn-ided \\~ith an fr1tensive systern of tertiary canals. drainage and farrr roads. lJndt'.r this 
,,;ogram ion canal ,md drain den.:;i:y will incre;;be tn about 35 m/ha, ,\ith 80'\:, of fon1, 
i, 1ts having direct access 10 a canal and dr"in. Every [\VO rarm lots share a common irrigatio1, 
tun111,1i and drainage outlet, thus rt·ducing greatly the dependence on field-to-Jield water flu,1, 
fot irrig.c\t ion supply and drainage. 'With the irnptTJ\'ed system I he ~nw llf:st unit of S) 3tems 
w,,,t'r management v:1il be reduced :o 15-20 he, 1ca!led an Irrigation Service t,nit) and imolve 
Hl-16 tar.ners ,m)y. Fanrn·rs \Vlthin each unit are expected to follow a common schedulr, ,Ji 
irrigation "ml 1·"op ~:ultivat1or,. Among the brnefits expected from the impnwcd :-;ystems, apart 
!rnm irnpl(,w•d crop yield,. Me higher cruIJr.1ing intensa:,·, orderly usage of i'iirn, machinery 
efkci:ve crop sc:,edu!ing and Jeduced con:ournp:i::-n of w,,;:er fM..\D 1\, 1977). Preliminary 
ob,,en·mions from cotT1pleted bln(:1,s indicate iv,weYer that a1though are fundioning as 
expected in the engineering sen:-E·. v,ith irrigauon in each unit attained within 7 days or less 
and drainage facilitated, the main objec!l\ es are generaily 1101 yet bemg achieved Adherence by 
!armers to ! he designed planting schedules is unsatisfa<:tor~. thert'by negating Ltie benefits of 
speedv supply of irrigation water, wide , anability in cul!i vation schedules even 'Within the 
small irrigation unns ,,till exists. and improved management of wate1 tiy farmers is generally 
lacking. After more than 2 year,, oJ operation no clear indication of higher cropping intensity or 
better yields 1s obtained. It ·.vouid appear I. hat closer farmer participat10n and cooperation 
among them is necessary for the benefits of tertiary development to be realized. 

Factors in the determination of double cropping schedules 

Stable double cropping and !lw maintenam:e of a high annual cropping intensi1\' iargely 
depend on the adequate supply of irrigat10n ,vater, the determination of suilable cropping 
schedules and the adherence to these schedules by farmers. The theoretically possible annual 
cropping intensity as suggested by the command area of the present irrigation facilities would 
he about 190% but in actual practice only about 175-178'))[1 is achien·d. Although the area is 
termed an irrigation area. only about 359T, of annual irrigation requirements can be met from 
storage reservoirs, with the balance being met from river flow and rainfall on the padi fields. 
The annual infiO\v into the reservoirs is itself very variable, as indkated by the extremes in the 
::) year record from 1970-El84 ranging from 1,033 million cubic meters in 197:110 509 million 
cubic meters in 1978. Further, although the dependence on rainfa 11 is high (33% of total water 
requirements), the intra-year rainfall pattern and annual quantity an: ah:o very variabk. The 
calculated probability of meeting annual water demand is 60!1/i (Iv1ADA, 1977). 



In the early years of double cropping, \\-ater conser\'cttion 
the annual irrigation schedule, hut since 1979 t\VO add1tiunal 
and disea::-;e control and an lncrea~ing proh!e1n of decline in the pad1 ~,oil 
ha\'t' been included a~ equally irnportant crop ~cheduling crireri~i L,r 
production. 

A funht'r cornplirn1ing factor in determining 1hc' i,·;igation schc,i,,,,., 
for \/later rnanagement in the field is the con1plex mixture of plant,lr.1g u.:chD!e:.1ues 
the far1T1erso 'T'here is at pre:-:.ent a nuxture of direct seeding (dry and \X.:": ?ncthod) a::.~ ·" 1-,Ii a~. -.~1::::• 

transplanting method in flooded fields practicec! by farnwr:e: within <>11: ·,,·,. a;, ?nd 
the 15--20 ha of the irrigation service units of the ne\v tertiary sy~~h:-rn /\~·, \\·.J~er 
\·ary with the methods of crop establishment, sdwduling of 1rrigaunn L·'.;r;. h, point 
the are.a as a whole is seriously affected. 

'The present approach to,vards the estab]ishrnent of an appropria tt; i-rrigat ion dnd cropp;.ng 
schedule for double cropping in the :'.Iuda area basically aim,.: at 
about one month beginning some time in January each year during me 
w·ry low rainfall. This is considered important for the long rerm s: f,.ir 
the following reasons: 

1) The one rnonth dry tallo\Y period hetv..-'ee·n crops is an irnpor~::11i~ ,;rratc-gy :n ;x:'.::':t c~nd 
disease management owing to the abs,:n,~e of a gnm·ing padi c, up :l·,c· ,:ntirt 
I\!luda area and it should help eradicate the source:-; of diseast: 1r~t)Cuiutn n1st:l~~ 

,'ector:s. as well as other pe,;t,,. 
2) The dry fallow penod enables 1 he recoverv nf the soil loa,l he? :-1,•l'. ,.1, \\i::. :1 dt'cLw·c• 

owing to contimwus flooding. 
:-n \'o irrigation supply during this period help" in irrigation :cn,kn,at1 ,n. 

The general double cropping schedule presentiy adopted is ,-h,J11 a L. 
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Fig. 2 Suitable cropping schedule for double cropping. 



Statm, ot iarin operation and technolo~:\ 

rrhc fVIuda area i~~ operated by about. 63J)00 farn1 farn-ilies \vlth an d\/erage farrn size cl LE~ 
ha, t,u! with;: •.•.ide d:C::,Ftsion ;.l 1:;m1 si2,:"·. Furty ,,,:, percerit d1l ,t1e farm, ;:re 1.1 ha and 
Jess in size \Vhile the iarn}s oi.:er ~·L~~ ha in size :1ccount for gn:;_L ()f late, fa:-rn size· expan~inn. 
i-;upportf··d \Vidc::-:,1)1·ead 111t~ch?nizat};)r;_ and th? practice of (]_irect has been 
detected. 'T'hc· stat.us of production technoloi-rY and .fdrxn rnanagernent practice:-,: ho\vever does 
not Yary gre.at.ly· according to the farrn :~izc: except_ fer labor utilizalion per hectare ,-vhich 
decline;, -1:ilh inr·re:,~.ing fan:, size !WONG, 19W~\ 

1 Land tillage 
A}n1ost corr1plete rne:r·haniz(1tion of tillage \vas attrdned 1nore t.han 10 years ago. ()\\'ing to 

1 !le gen,:ra 1ly srn:J!i ;;:ze of 1 h, farms only abv,t ; 0% of i he farmers O\\T' tractors. typically uf 
'he 2-whed type (W c 1N,;, 198'.)L The ,nain dep,'ndence is nn -!·wheel tractors up tn about 6:) p,; 
usu::1lly O\vned hy contTr1ctors \Vho in sorne cases could also he 1arger farn·1ers. Intensity of 
trackr use ··ari«:, ac,·ording to rh,· crop r:•,L,blisbff;t•r,t 1echr1 iquc and field condition::o. Up to 
three ff)Unds of rotary h11age are prt1rt:iced 1Jnder conditions of soil disturbance b~I combine 
harvester::_~ and \Veed gru\vth, \;/hi.ie in case cf direct seeding only a single pass of shal!o\~­
rotm·ation u,·:der dry sr,i] condif,J:~-; may be u--,ed. The ~oral mac·hiner> aYailabi!ity is piesently 
r•~rimatect :it about 6,000 2-v:heel ancl 1 SOU 4 ,.,,·Jwel tract,,rs. The major technical problem', 
xesently 1:,ncount(•rPd are bugging ;,ncl poor trnfficabi'.it> in padi areas \Vith a history 
continuous flooding. 

2 Rice varieti,?s 
All 1h1:, farmers 1'se modern varier;cs of medic1m grain length and ,\it:: 3 maturity period of 

be; ,v(\'11 130 da!:S and : W days, 'Sith no significant , arietal preference for wet and dr:i season 
crops, or bet\\"een transpJandng culture and direct seeding. In examJning rice varieties suitable 
tor the .-,ci1eduling constraintf of the fVIuda area. and for maximum rice production annually. 
NOZAKI !l98,1) recummends ,arieties wi•h a maturation pc·iod of 125 days. and rhis has ber,n 
in, orporated into ,he breeding !migram. 

3 Crop establi-;hment 
The traditiorwl method has been transplanting of seecliing', rai~;t;d in nur,;eries but since 

1~F9 !here has been a rapid expansion of direct seeding cuiiure, a~, shown in Table 1. 
Techniques of direct seeding var, considerably ranging from the volunteer seedling method 

,,ith shallow rotov::ition of dry fields tr_1 incorporare grain loss from the harvest into the soil and 
subsequent irrigation. to ,vet seeding on drained fields after thDrough tillage and subsequent 
irrigation. In general rice yield from direct ;c;eeding is lower than that from transplanting with 
severe problems of weed infestation if practiced continuously. However the technique is 
expected to gain in popularity owing to lower product.ion cost and labor saving (SYED AHMAD, 

1 m36). The present ,,ii uation of direct-seeding technology among farmers will need to be 
improved as ,1 factor in promoting yield gn,wth in the future. 

4 Fertilizer use 
At present the use of fertilizers is relatively uniform in the E\1uda area at the rate of 80 kg N 

80 kg P 30 kg K per hectare due to the national fertilizer subsidy scheme introduced m 1979, 
and less than 4% of the farmers report the use of additional fertilizers oYer this amount. The 
present rates used represent a significant increase over the pre·subsidy rates of 56 N 24.6 P 5.6 
K kg/ha for the dry season and 57 N 17.9 P 6.7 K kg.1ha for the \vet season in 1!)75 reported by 
NOZAKI mid Wo~r; (1976). This higher rate which is reflected in the generally higher yields 
achieved since 1979 (Fig. 1 \ and has also been held re::;ponsible for the increase of pest 
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infestaiio;1 (i\'1ARDI. El8 i.) may be ,, rnnt,· 1butory facv,: to the 1ow yiek!:o t:xpu·ienced since 
1982. Farmers· appiication of ie1 tilizer is 2-3 -,plit applic:1t ion "flu planting and at actiYe 
tillering and panic le initiation sta;,>;es Basal appli,_·,won before pi,mti.ng i,: 1 are!y prndiced owing 
to uns11itab!e water cc,ndiriun,c; in lhe field. 

5 Crop protection 
The Muda ,irea had been rcJa,iYe]y free from pests and disem,es hut since l 982 major 

problems have s 1irfaced and several rice pest,; havt emerged :1:c: fact on, contributing to the yield 
decline. It has been suggested that among other factors this may be due tu continuous cropping 
which was prevalent during rhat time. Presently, tungro disease vectored by the green 
leafhopper, ,Vephotettix vi rescens is C()nsidered the mosi serious problem followed by rodents. 
These were the main causes of yield deciine in 1982-84. Other potentially serious insect pests 
are Scotinophora marctata, Newm viridula and Leptocorisa omtorious (SYED AHMAD, 1986). 

In the last few years \\ it h the dissemination of direct ,,;eeding culture weeds rnch as 
Echlnochloa crusga!!i, Echinoth!M 1·olona, Lej>toch!oa chinensis, ,Harsilea crenata and Sphenodea 
zeylanica are becoming problematic (SYFD AH:\V\.D, 1986) 

Large scale management of pests, diseases and weeds is a relatively new problem for the 
area farmers, and crop protection is today emphasized in research and extension programs. 

6 Harvesting 
Presently about 95'7<• of the area i,, hanested by medium-sized combine harvesters imported 

from Western countries. These machines are operated exclusively by contractors. Some 
problems have arisen\\ ith the use of such large machines (7-8 tons) in ponriy drained soft soils 
and soil dist urbancf' and damc1ge tu irrigation ,anals and slructun·s are reported. Hmve\·er, 
efforts to introduce small light weight combine,, haH' not been successful owing to their low rate 
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Comdusion 

:~renerally sricce:;sful reccrd of dtruh1c: cropping_ 
technical oroblerns \\"hich threaten the of rhe cropping 
and fTO\vth. supply of irrigation v.,.:ater proper scheduling cl duuble cror,,;_;ing f~.nd 
adherence thes,e schedules the 63JJ0(} er so farn1ers the area are cruc.ia1 iJ the presenr. 
fheoretical rnaxi:rnum an:'lu~-d cropping is to ht~ re;i]!ized. In farn1 greater 
ernphasis n1u~1 be piaced on rhe irnprove.rnent of dir~ct see{hng culture, better c.ontro! cf pest~j 
diseases and weeds. 'The prograrn to in:prove \Vater rnanagernent at the fl~:ld level through_ the 
construction of ne\,: fatHities pre~•'.Jendy under v..1ay has to be continued ;Js \\-'{_:11 as the edurarion 
of far1ners in appropriate \1.:ater 1nanager::1('Dt practice~; 
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